Abstract. Other things being equal, a letter is identified more accurately and rapidly in the context of a word than in the context of a nonword. This word-superiori ty effect has been demonstrated many times wi th materials conforming to English orthography. The present experiment, using the probe letter-recogni tion procedure, demonstrates the same effect for the Serbo-Croatian orthography. In that the English and Serbo-Croatian orthographies distinguish markedly in the level at which they systematically reference the spoken language, it appears that the word-superiority effect is not owing to orthographic idiosyncracies.
Under the same conditions, a letter is identified more rapidly and more accurately in the context of a word than in the context of a nonword. This letter-in-context or word-superiori ty effect is now a well-established fact for fluent readers of the English orthography (Baron, 1978) . Arguably, fluent readers of English relate more efficiently to English words than to letter strings wi th which they have had no experience because they have learned something about the structure of written English in general and/or the properties of English words in particular. What has been learned to enhance word perception cannot be precisely pinpointed. Nevertheless, several kinds of knowledge can be proposed as potential candidates, for example, meaning, whole-word familiarity, word-specific associations with sounds, spelling rules and familiarity with spelling patterns (Baron, 1978) . Questions as to the aspect or aspects of word processing that these kinds of knowledge influence are largely unresolved, although most recent evidence appears to rule out the feature analysis of component letters (Krueger & Shapiro, 1979; Massaro, 1979; Staller & Lappin, 1979) .
The major focus of the present paper is a simple question: Does the word superiority effect hold for an orthography that differs nontrivially from the orthography of English? Orthographies work as transcriptions of language because the patterning of symbols in written text bears a systematic relationship to some corresponding patterning in the spoken language. The orthography of English is principally (but not exclusively) systematic with reference to +University of Belgrade ++Also University of Connecticut.
This Baron and Strawson (1976) , fluent readers of Serbo-Croatian may be disproportionatel y "Phoenician" (that is, treat the written word as an alphabetic transcription), while fl uent of ish may be y n Chinese" (that is, treat the wri tten word as a logographic transcription) e Though the latter contrast is exaggerated, it makes the point that the phonemically oriented Serbo-Croatian orthography and the morphophonemically oriented Engl ish orthography may give emphasis to different aspects of the written form of the word and thus motivate the acquisition of, and a dependency on, different kinds of knowledge for word perception 0 the letter-in-context or word-superiority effect is indigenous to the ish orthography (and to orthographies of like kind) and is due to the fact that the processing of written English often demands the use of recoding units larger than the single letter. We doubt that there is such a restriction on the word-superiori ty effect, but the question of the effect's dependency on the orthography must be asked neverthelesso
The question was addressed through the first introduced Reicher (1 ). A horizontally of letters is briefly exposed and followed immediately a mask ( the region of the letter ) with two letters located above and below the of a letter in the The ect t s task is y to choose which of the two letters occ the posi tion 0 Of interest is how letter recognition varies with the nature of the letter string0 There were four kinds of target stimuli: single letters, five-letter words 9 five-letter nonwords wi th vowels (" pseudowords"), and five-letter nonwords wi thout vowels ("nonwords").. Thirty-two instances of each kind were constructed. Six instances of each kind were used in the preliminaries to the experiment and twenty instances of each kind were used in the experiment proper
In the fashion of Reicher (1969) and Wheeler (1970) the words and their response alternatives were selected so that the wrong alternative, if substituted for the probed letter, also made a word with a frequency of occurrence roughly equivalent to that of the target word. Frequency equivalence was determined according to the frequency count of Dj. Kostic (Note 1). Thus, if the target word were TACKA (point), and the alternatives for the first letter as the probed letter were T and M, then the substitution of T by M would give
The words were of five different consonant(c)-vowel(v) structures, CVCVC, CCVCV, VCCVC, VCVCV, CVCCV, which were represented in the set of twenty words, respectively, seven times, seven times, twice, twice, and twice. The different consonant-vowel structures were necessitated by the requirements that (1) only consonants were probed in the four kinds of stimuli (the nonwords were composed only of consonants) and (2) each letter position was probed equally often. Table 1 gives the words and pseudowords together wi th the response al ternati ves. Each of the twenty pseudowords was constructed from its word mate by changing two letters without altering the consonant-vowel structure. Which two letters were changed depended on the particular consonant-vowel structure of the word as is evident from inspection of Table 1 . Moreover, the partiCUlar letter substitutes chosen were selected to keep the pronounceability of a word and its pseudoword partner approximately equivalent e This "pronounceability" stricture also determined the selection of the incorrect response alternative. The response alternatives for an individual pseudoword were the same as for its word mate The nonwords were constructed by a random drawing of consonants under the constraint that no letter could be wi thin a letter string The stimuli were all consonants and occurred in the middle of the slide A sequences of slides channel (Scientific , Model GB) cri tical member one of nearer of the two indexed "lower" and the farther of sequence of slides consisted of the ,a ation field of msec exposure was threeto the The indexed to a followed by Table 1 Words, pseudowords and response alternatives with target letters specified
T a slide containing one or five letters. The duration of this letter-string or target slide was tailored to the individual subject and therefore variable across subjects but constant for a given subject wi thin the sequences of slides. Immediately following the termination of the target slide, that is, at an inter-stimulus interval of 0 msec, a slide containing a random patterning of lines (that overlapped the letters of the sl and two letters was for a duration of 1.5 sec. One of the two letters was above the t while the other was below it. These two letters were aligned vertically and ,located so as to correspond to the position of one of the letters in the target slide. The subject's task was to press one of the two keys to identify which of the two letters, the upper or the lower, was the letter occurring in that position of the target slide. One of the letter alternatives was always correct.
The dependent measure was the accuracy of the subject's choice between the two response alternatives. A level of performance was sought, therefore, at which a subject recognized the probed-for letters above chance but not perfectly. To this purpose, the collection of data for was preceded by a session during which the subject was familiarized with the task and during which the determined the duration of the slide exposure at which the subject v s performance was seventy-fi ve accurate session was divided into two the first phase time of the stimuli was held constant at 100 msec and the feedback on the accuracy of his or her choice.
In the stimulus duration was reduced until a duration was reached. Ii the efficient recognition of ( words is based in the intra-word redundancies generated increase the phonetic precision of a writing away these clues to a word's nature. The orthography of allows skilled readers to obtain grammatical and semantic information about from forms ( Chomsky, 1970 present data. First, current knowledge does not permit a systematic equating of words and pseudowords on the many non-semantic, non-lexical dimensions of potential relevance to perceiving letter strings (for example, the frequencies of letter groups, the frequencies with which letter groupings occur in certain positions within the letter string). Second, methods vary in their sensitivity to the word-superiority effect and where the difference between words and nonwords is relatively small, that between words and pseudowords is usually nonexistent. Type of mask (Johnston & McClelland, 1973) , visual angle of the display (Purcell, Stanovich, & Spector, 1978) and the onset asynchrony between letter string presentation and mask presentation (Michaels & Turvey, 1979) contribute significantly to the magnitude of the word-superiority effect.
The difference between words and pseudowords was significant in the present experiment. Is it a genuine word-specific effect? The answer is not easily given, largely because of the first reason noted above--ignorance of whether all the non word-specific dimensions were equated between the two sets of stimul i.
Nevertheless, when general factors are considered, such as frequency of letter patterns and geometric properties of the letter strings, there remains some reason for believing that specific factors such as meaning, lexical membership or whole-word familiarity (Baron, 1978) may have contributed to the word/ pseudoword difference Wi th respect to geometric properties, Staller and Lappin (1979) have shown that the symmetry and directional of letters are significant to the perceptibility of letters in letter contexts. In the present experiment, where a symmetrical letter (e.g", M, T) in a word was changed in the construction of its pseudoword pair, the letter was changed hal f of the time into another symmetrical letter and half of the time into a right-facing letter (e.g, G,L)
Likewise, rightletters were converted into another rightletter hal of the time and into letter the other hal f of the time.
So at least in terms of these two dimensions, symmetry and directional of individual letters, the words and pseudowords were numerically A potentially more and likely source of difference is the conditional probabilities among the letter Changing two letters of a word to produce a pseudoword may have the to which letter pairings conformed to the Consulting Tomic's (1978) digram cy analysis of 1,250,000 tokens, the conditional frequencies of letter in the forward direction (that is, the frequency the letter E occurs given letter i before it) were determined for each letter string Since the strings were five letters in length there were four conditional for each letter string; these four were summed for each indiv id ual str of letters" For the words of the experiment the overall mean of the individual sums was 26, 1 an overall mean of 17, for the so Moreover, of the 0 words and s, the word member was of higher summed conditional in seventeen of the It would therefore, that the wordl difference in the accountable for in terms in the inter letter structure e A further anal however, that structure may not be the com A correlation com pseudowords and the number 0513, J? < .05), mean 270 the errors. In contrast, a similar correlation computed for the word stimuli proved insignificant (r : -.005). The possibility that interletter probability characteristics may have contributed more significantly to letter recognition in pseudowords than in words consistent with other observations in the literature. Thus. Engel (1974) that the relationship between interletter probabilities and the accuracy of letter was most for low words, and Rice and Robinson (1975) showed that the influence of mean digram on lexical decision latencies was restricted to rare words. An analysis Whaley (1978) 
